Growth is an important trait of interest in any meat producing animal and body weight (BW) 090, 1.93, 2.76, 3.76, 4.518, 5.461, 6.591, 7.584, 8.670, 12.959, 18.211, 24.254, 34.052, 41.970, 48.414 and 59.889 respectively. The overall least squares mean ADG (kgs) during 0-1, 1-2, 2-3, 3-4, 4-5, 5-6, 6-7, 7-8, 0-8, 8-12, 12-16, 16-20, 20-24, 24-28, 28-32, 32-36, 8-36 weeks were 0.123, 0.118, 0.117, 0.137, 0.138, 0.152, 0.155, 0.191, 0.135, 0.119, 0.164, 0.180, 0.318, 0.249, 0.201, 0.272 and 0.255 
I. Introduction
Exotic-desi crossbred pigs are rich source of animal protein. Bodyweights (BW) and growth rates are important indicators for animal breeders for evolving strategies for higher productivity. The pre and post weaning BW and growth rates in pigs are influenced by various genetic and non-genetic factors such as genetic group, sex, parity, litter size at birth, season and period of birth. Genetic analysis of BW through heritability and genetic correlation in crossbred pigs at different ages is essential to find out the scope for increasing the BW during slaughter age of pig through indirect selection and thus maximizing the profit of pig farms. Heritability estimates of growth traits establish the genetic potential of a herd and helps in its possible exploitation through selection [1] . In this work, an attempt was made to study the effect of various genetic and non-genetic factors affecting pre-weaning and post-weaning body weights and average daily weight gains (ADG) in half-bred (50%CB) and graded progenies (75%CB) of Large White Yorkshire (LWY) and Desi pigs. The genetic parameters, namely heritability, genetic correlations and phenotypic correlations have also been computed.
II. Materials and Methods

Data description
Data pertaining to 1,405 piglets belonging to two genetic groups i.e. 50% and 75% LWY -Desi crossbreds born during the years 2002-2011 were used in the present investigation. Piglets were weaned at 8 weeks of age. The data on year of birth were grouped into two periods, viz. period 1 (2002-2005) and period 2 (2006-2011) . Month of birth was assigned to one of the four seasons viz. summer (Mar-May), pre-monsoon (Jun-Aug), monsoon (Sep-Nov) and winter (Dec-Feb). The litter size at birth (LSB) was classified into 4 groups viz. 1-3, 4-6, 7-9, 10+.
Preliminary environment effects analysis
The effects of genetic and non-genetic factors viz. genetic group, sex, parity, liter size at birth, season and period of birth on pre and post weaning growth traits were studied by least squares method followed by pair wise comparison of means. General linear model procedure was used to identify the effect of genetic and non- genetic group (i=50%CB, 75%CB), S j is the j th gender (j = male, female), LS k is the k th litter size at birth group (k= 1-3, 4-6, 7-9, 10+), P l is the l th Parity (l=1, 2+), SB m is the m th season of birth (m=summer, pre-monsoon, monsoon, winter), PB n is the n th period of birth (n=2002-05, 2006-11) and ε ijklmo is the error attributed to the o th piglet.
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Estimation of genetic parameters
The scope for genetic improvement in an economically important trait of pig depends on its magnitude of heritability and genetic variance. Heritability, denoted by h 2 , is one of the most important concepts in animal breeding as it is used to help plan breeding programs, determine management strategies, estimate breeding values of individual animals, and predict response to selection. It is a measure of the degree (0 to 1) to which offspring resemble their parents for a specific trait and indicates how much confidence to place in the phenotypic performance of an animal when choosing parents of the next generation. For highly heritable traits where h 2 exceeds 0.40, the animal's phenotype is a good indicator of genetic merit or breeding value. If however, h 2 is estimated low, the trait under study can only be improved by better feeding and management rather than by selection. Genetic correlation which studies the association between two traits due to additive gene effect, tells us how pairs of traits "co-vary" or change together. When genetic correlation is different from 0, then more of the same genes affect both traits. Selection for one trait will increase/decrease the other depending on whether the genetic correlation is positive or negative. The phenotypic covariance is the sum of genetic and environmental covariances.
In species like pig, each male is mated to several females and each mating produces several offspring (multiple births) resulting in larger full sib families. Hence, full-sib method is used for the computation of genetic parameters in pigs.  is the environmental variance. Standard error of heritability was approximated using the formula due to [2] and is given by 2 2 16 ( ) ,
where T = n*N, n is the average half sib family size and N is the total half sib families. The formula for genetic correlation between two traits x and y and its SE are given by 
III. Results and Discussion
Out of a total of 1405 piglets used for the study, 27.3% belong to 50%CB and 72.7% belong to 75%CB. There were 54.7% males and the rest females. The litter size at birth for 50%CB varied from 1 to 11 with a mean of 6.50 while that of 75%CB varied from 1 to 15 with a mean of 8.34. The distribution of piglets in the various litter size groups were 5% (1-3), 24.9% (4-6), 47.6% (7-9) and 22.5% (10+). While 34.4% and 42.8% of piglets were born during summer and monsoon season, 19.7% and 3.0% were born during premonsoon and winter seasons. The pattern of birth during different seasons was similar for both the genetic groups. With regard to period of birth, 46.5% of animals were born during 2002-05 while the rest 53.5% were born during 2006-11. There were 64.2% of piglets belonging to parity 1 while the rest 35.8% belonged to parity 2 & 3. Parity 2 and 3 have been combined as the number of piglets belonging to parity 3 is very small.
Least Squares Analysis Body Weights
The method of unequal subclass analysis of variance was used to test the significance of the fixed effects. The overall least squares mean body weights(kgs) ± SE at birth, [5, 6] . Genetic group did not affect the preweaning body weights except birth weight and weaning weight. However, significant effect of genetic group was observed on all the post-weaning body weights. Significant effect of genetic group on all body weights except birth weight was reported by [6] . The 75% CB recorded heavier body weights at all age groups indicating their superiority over 50% CB, a finding concurred by authors [5, 7] in such similar studies. Even though males were slightly heavier than females during pre-weaning period and up to 5 months of age, females were slightly heavier from the 6 th month. However, most of the differences were found to be non-significant. Significant effect of sex on post-weaning weights was reported by [8] . Litter size at birth significantly influenced both the pre and post weaning body weights at all ages. The mean body weight decreased as the litter size at birth increased and possibly due to competition for the resources within the litter. Parity significantly influenced the pre-weaning body weights except at birth and at weaning. The mean body weight of piglets of parity 1 was more than the mean body weight of piglets of parity 2 during pre-weaning period. Similar finding was reported by [7] . As far as post-weaning body weights were concerned, the difference in mean body weights were not significant after 5 months of age. Period of birth had a significant effect on both the pre-weaning and post-weaning mean body weights. The mean body weight increased as the period increased for all ages indicating clearly the constant improvement in management practices over the years yielding good results. Season of birth had a significant effect on the mean body weight of all ages except during first and second week of age. Significant effect of season of birth on the pre-weaning body weights were reported by [6, 9] .
Average Daily Gain
The (Table 3 and 4) with the maximum average daily gain of 318 gms during 5 th to 6 th month of age. The effect of genetic group was not significant during pre-weaning periods except during 0-1 and 0-8 weeks while the genetic group had a significant effect during most of the post-weaning periods. The 75% CB recorded faster growth of 140 gms/day and 282 gms/day during pre-weaning (0-8 weeks) and post weaning (8-36 weeks) periods as against 130 gms/day and 229 gms/day for 50% CB during the corresponding periods.
There was no significant difference in ADG observed between the two sexes during the pre-weaning period and some of the post-weaning periods. However, there was no clear association between gender and ADG. Parity significantly influenced ADG for most of the pre and post-weaning periods except 6-7 and 0-8. The ADG during birth to weaning was 136 gms for parity 1 and 135 gms for parity 2+. Similarly, the ADG during 8-36 weeks was 267 gms for parity 1 and 244 gms for parity 2. Season and Period of birth had a significant effect on the ADG during most of the age periods studied.
Heritability, Genotypic and Phenotypic correlations
The mixed full-sib model considering genetic group, sex, parity, season of birth, litter size at birth as fixed effects were used to estimate the heritability ± SE for body weights recorded at birth, 1 rd month. The estimates of genetic and phenotypic correlation between the bodyweights recorded at various ages obtained through full-sib mixed model are given in upper and lower diagonals respectively of Table 5 . The general trend is that as the time gap increases, both the genetic and phenotypic correlation decreases. Estimated genetic correlations among pre-weaning bodyweights were positive and low in magnitude while among postweaning body weights, genetic correlations were high positive. The genetic correlation between birth weight and 3 rd month is 0.422 and between 3 rd month and 36 th month is 0.553. The finding suggests that birth weight together with 12 th week body weight can be used for selection to bring about increased body weight at 36 th week.
IV. Tables   Table 1: Least-squares mean ± standard error of pre-weaning body weight (kg) of crossbred pigs (Number of observations in parentheses)
NS -not significant; * significant (P<0.05); ** significant (P<0.01) Means with different superscripts under each effect within the column differ significantly. 
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V. Conclusion
In crossbred pigs, sex of piglet, genetic group did not show marked influence on all pre-weaning body weight measurements except at birth and weaning. Litter size, parity, season of birth and period of birth showed significant effect on the average body weights during pre-weaning periods. However, for post-weaning periods, except for gender, all other factors had a significant effect on average body weights. Similar pattern was observed even for the average daily gains during the pre and post weaning periods. The estimates of heritability indicate that post-weaning body weights are more heritable than pre-weaning body weights. Estimated genetic correlations among pre-weaning bodyweights were positive and low in magnitude while among post-weaning body weights, genetic correlations were high positive. The genetic correlation between birth weight and 3 rd month is 0.422 and between 3 rd month and 36 th month is 0.553. The estimates of phenotypic correlation between different ages were positive. The finding suggests that birth weight together with 12 th week body weight can be used for selection to bring about increased body weight at 36 th week.
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